Introduction
Dragonflies (Odonata: Anisoptera) are active-flying predatory insects with a fossil record extending back to the Lower Jurassic. The Cretaceous family Liupanshaniidae Bechly et al. (2001) was very widespread, fossils being known from China, Russia, Brazil and England. This group is characterized by the presence of highly specialized characters of the wing venation. The two closely related genera Guyuanaeschnidia Lin, 1982 and Liupanshania Hong, 1982 , both from the Lower Cretaceous of north-west China, were first considered to be Aeshnidae (Lin, 1982; Hong, 1982) . Carpenter (1992) did not list them in his monograph on fossil insects. Bechly et al. (2001) revised Liupanshania as type genus of the new family Liupanshaniidae but did not consider Guyuanaeschnidia Lin, 1982 . This genus has all the main autapomorphies of the family, i.e., in the hindwing, a convex secondary longitudinal vein (trigonal planate) originating at angle of MAb; anterior side of discoidal triangle distally curved; and MAb strongly angular and sigmoidally curved. It can, therefore, be attributed to the Liupanshaniidae. We propose herein a phylogenetic analysis of the taxa included in this family.
We follow the wing venation nomenclature of Riek (1976) and Riek & Kukalová-Peck (1984) , amended by Nel et al. (1993) , Bechly (1996) , and Bechly et al. (2001) . The higher classification of fossil and extant Odonatoptera is based on the phylogenetic system of Bechly (1996) . The classification of the Aeshnoptera is based on the work of Bechly et al. (2001) . the available fossils of several species of this family, we propose herein a first attempt. All characters are based on the wing venation (see Table 1 and Appendix). Characters indicated by (F) concern the forewing and those by (H) concern the hindwing. Those indicated by (F-H) concern both pairs of wings, after an inference based on the general situation in other Anisoptera and what can be observed on Araripeliupanshania annesusae, the only liupanshaniid having the fore-and hindwing in connection.
Systematic palaeontology
The chosen outgroups are Mesuropetala muensteri (Germar, The analyses were performed using the computer software Paup 4.08b for PC 'beta-version' (Swofford, 1998) and MacClade 3.08a for Macintosh. The minimal trees were searched using the 'branch and bound' option. The 18 selected characters are unordered and without a priori weighting. Whichever the chosen outgroups, the analyses made with all the taxa of the ingroup respect the sister group relationships between Mesuropetalidae and Liupanshaniidae proposed by Bechly et al. (2001) but give an unresolved polytomy of the taxa of the ingroup Liupanshaniidae because of missing data concerning the following taxa: Paramesuropetala gigantea (only its forewing is known), Paraliupanshania rohdendorfi (characters of hindwing apex and extreme wing base missing), and P. britannica (all characters of hindwing base missing). Bechly et al. (2001) included Paramesuropetala in the Liupanshaniidae on the basis of great similarities with Araripeliupanshania in their forewing venations but no strict synapomorphies. All the known autapomorphies of the Liupanshaniidae concern the hindwing venation.
The analyses performed after the exclusion of these poorly known taxa give nine equally minimal trees 28 steps in length; consistency index, 0.68; consistency index excluding uninformative characters, 0.64; retention index, 0.68; rescaled consistency index, 0.46 (see the strict consensus tree, Figure 3 ), whatever the choice of outgroup(s). Mesuropetala muensteri comes out as the sister group of the Liupanshaniidae, supported by character 4 (states 1 and 2) and the two synapomorphies proposed by Bechly et al. (2001) for the superfamily Mesuropetaloidea Bechly, 1996, i.e. characters 17 (state 1) and 18 (state 1). Character 13 (state 1) appears as a synapomorphy of the Mesuropetaloidea, but is reversed in Paraliupanshania torvaldsi. The Liupanshaniidae comes out as a monophyletic group, supported by the autapomorphies 3 (state 1), 4 (state 2), 12 (state 1), as listed by Bechly et al. (2001) . They are also supported by character 14 (state 1) although this is also present in more advanced Aeshnoidea. Liupanshania, Araripeliupanshania and the clade (Paraliupanshania+Guyuanaeschnidia) fall in an unresolved trichotomy owing to a conflict affecting character 5 (posterior closure of anal loop) and two missing data affecting Liupanshania (characters 11 and 15). The clade (Paraliupanshania+ Guyuanaeschnidia) is supported by two autapomorphies, i.e. characters 6 (state 1) and 7 (state 1), both related to the presence of a well-developed vein Mspl. Character 11 (state 1) also supports this clade but it is convergently present in Cymatophlebia and some more advanced Aeshnoidea (see Bechly et al., 2001 ).
In conclusion, the Liupanshaniidae appears to be a monophyletic and well-supported clade, although the relationships between the species attributed to this family are more uncertain because of the lack of information concerning several incompletely preserved taxa. Nevertheless, this group clearly shows diversity in the structure of the wing venation and was present in a wide geographic range during the Cretaceous Period.
Although the forewing venation of the Liupanshaniidae was 'classic' for Aeshnoptera, the hindwing venation was highly specialized, especially in the discoidal and postdiscoidal areas. Guyuanaeschnidia had the most specialized structures in these areas. Unfortunately, the flight capacities associated with these remain unknown.
